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(54) Abstract Title: Isolation of subterranoan zones 

(57) An apparatus 130« which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member 135, 150 including one or mor6 external seals 140; one or more 
perforated tubular members 145 eiach including radial passages coupled to the solid tubular merribers; 
and one or more perforated tubular liners 1305 each Including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members; and a shoe 155 coupled to the zonal 
Isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the ^ 
perforated tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems of isolating a subterranean zone, extracting materials from a 
producing zone and an apparatus for extracting geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZONpS 

Cross Reference To Related Appiicattons 

This application is a continuation-in-part of U.S. patent application serial number 
5 OS/969.922, attorney docket numtwr 25791.69. filed on 10/3/2001. that was a 
oontlnuation-ln-part of U.S. patent application serial numtwr 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113. ttiat claimed the benefit of the fiibig date of U.S. provistonal patent 
application serial number 60/106.558. attorney docket number 25791.9. filed on. 
10 1 1/16/1998. the dlsctosures of which are Irtoorporated herein by reference. 

The present appHcatkxi Is related to the folkivnng: (1) U.S. patent appHcatton serial no. 
09/454,139. attorney docket no. 25791.03.02. filed on 12/3/1999, (2> U.S. patent 
appilcatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent appircation serial no. 09/502,350, attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent applicatkm serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 ,941 , attorney docket no. 25791 . 1 6.02, filed on 2/24/2000, 
(8) U;S. patent application serial no. 09/588,946, attoney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/1 62,671 , attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent appHcatkm serial 
no. 60/159.082. attomey docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provisional patent applk:atlon serial no. 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999. (IS) U.S. provisional patent appDostton serial no. 60/159.033. attomey 
docket no. 25791.37. filed on 1(j/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provlstonal 
patent appilcatton serial no. 60/165.228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provlstonal patent appHcatton serial no. 60/221.443. attomey 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney dodcet no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. proviskmal patent applicatkm serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001: (23) U.S. provistonal 
patent appitoatlon serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. pro\nsk)nal patent application seiial 

10 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. piovisk)nal 
patent ap|4ica«Qn serial no. 80/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appNcatioh serial no. 60/317.985, attorney 
docket no. 25791.isy, filed on 9/6/2001; (28) U.S. provisional patent applteatton serial 
no. 60/3318,386, attorney docket no. 2^91.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent applteatlon serial ho. 09/969.922, attorney docket no. 25791.69, filed on 
1 0/3/2001 , the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploratton, and in particular to isdating 
20 certain subtenanean zones to tedlitete oil and gas exptoration. 

During oil exptoration, a wellt)ore typically traverses a number of zones within a 
subterranean formatkTn. Some of these subterranean zones will produce oil and gas.- 
while others will not . Furttier, it is often necessary to isolate subterranean zones from 
25 one another in order to fadiitete the e)q>k>ration for and production of oil and gas. 
Existing methods for isolating subtwranean production zones in order to fadlitetei the 
(B^iloratkm for and production of oil and gas are ooinpiex and expensive. 

The present Invention is directed to overcoming one or more of the limitatkMis of the 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary of the Invention 

According to one aspect of the present Invention, an apparatus is provMed titat 
indudes a zonal IsolaUon assembly Induding: one or more solM tubular members, each 
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$olid tubular member including one or more external seals, one or more perforated 
tiri!)ular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members,, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or nrxHO of the perforatsed tubular members for 
monttorlng the operating pressure within the perforated tubular members, and one or 
more flow sensors operal)ly coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a oontroiler operably coupted to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

IS tubular members are fonmed by a radial expansion process perfonned within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subtenanean zone In a wellbora is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subtenranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluidicly coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sodd tubulars and perforated 
tubulars, monitoring the dperating tenrtperatures. pressures, and flow rates within one 
or woTB of VhB perforated tubulara. and controlling the flow of fluidic materials through 
the perforated tiAuiara as a function of the monitored operafing temperatores. 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subtenranean zone in a wellbore, at least a poriion of the weObore 
including a casing, is provided that includes pwittoning one or rhore solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the wellbore, the 
. perforated tubulars traversing the produdng subten^nean zone, radially expanding at 
ieast one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

AccmJing to anottier asped of the present ihverition, a system for isolating a flrst 
subtenranean zone from a second subtenenean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subtenaneah zone, means for positioning one or more 
perfwated tubulars within the wellboriB, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbqre, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means f<^ preventing the passage of fluids from the first 

20 subtenranean ?one to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates withih one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to anotter aspect of the present Invenflon, a syst«n for extracting materials 
• from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for podUonlng one or more solid 
tubulars within the wellbore, means for positioning one or mors perforated tubulars 
30 within the wellbore. the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tirtnjiars and the perforated 
tubulars within the wellbore, means for fluididy coupling the sdid tubulars with ttie 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the produdng subtenanean zone from at ieast one other 
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subterranean zone within the weilbore, means for nuididy coupling at least one of the 
perforated tubulars with the producing subtenwean zone, means for monitoring the 
operating temperatures, pressures, and flow rates witNn one or more of the perforated 
tubulars, and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a function of the rnonltored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular memt)ers, each 

10 solid tubuiar member including one or mors external seals, one or rhore perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

1 5 least one of the solid tubuiar members and the perforated tubular members are fonmed 
by a radial expansion process performed vrithin the wellbore, and the solid tubular 
liners are fbnned by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of i^lating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more sollcl tubulars within the wellbore, the solid tubulars 
traversing the ifirst subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of ttie solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary sc^ld tubulars, preventing the passage of fluids from ttie first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically defbmning the solid tubular liners within the interior of one or 
more of the perforated tubulars to fhiidldy seal at least some of the radial passages of 
the perforated tubulars. 
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Acoording to another aspect of the present invention, a method of extracting materials 
fronn a producing subterranean zone in a wellbore, at least a portton of the wellbore 
Including a casing, Is provided that includes positioning one or more solid tubulars 
within the welllxMre, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore» the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidlcly coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the solid tubulars, fluidldy 
isolating the producing subterranean zone from at least one other subtenranean zone 
10 within the weilbons, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and radially expanding and plastically 
defomiing the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone .from a second subtenanean zone In a wellbore is provided that 
indudes moans for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 

25 subterranean zone within the wellbore external to the primary sdid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within ttie 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plasttcally deforming the solid tubular liners within the inlertor of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or n(K>re perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least or>e 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for flutdidy isolating the producing subterranean 
zone from at least one other suMenanean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more solid tubular liners within the Interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior oif one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolaton assembly including: one or more solid tubular members, each 
spiid tubular member induding one or more external seals, one or nfK>re perforated 
tubular members each induding radial passages coupled to the solid tutHjIar members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

Accordmg to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
includes positioning one or more telid tubulars within the wellbore, the solid tubulars 

25 ' traversing the first subtenanean zone, positioning one or more perft^ated tubulars 
each induding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubuteirs. sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present inventton. a method of extracting materials 
from a producing $ul)lerranean zone in a wellbore. at lea^ a portion of the wellbore 
including a casing, is provided that includes positioning one or more sofid tutnjiars 
within the wellbore, posiUordng one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluldidy ooupRng the solid tubulara with the 
casing, fluldiciy coupRng the perforated tubulars with the solid tubulars. fluididy 
isolating tlie produdrig subterranean zone from at least one other subterranean zone 
wiftin the wellbore. fluidicly oouplbig at least one of the perforated tubulara with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubuiars, and ir^ecting a hardenable fluidic sealing niateriaMnto the sealed 
annular regions of the perforated tubuiars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the vi«llbor», the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars rach Including one or more radial passages vvithin the vreilbore, the 
perfbrated tubulars traversing the second subtenranean zone, means for radially 
expandbig at least one of the solid tubulars and perforated tubulars within the w©llbor«, 
means for fluidicly coupling the perforated tubuiars and the solid tubulars. means for 
preventing the passage of fluids lifom the fiiat subtenranean zone to the second 
subtenanean zone wifthi ttie welbore external to the primary solid tubulars and 
perforated tubulars. means for seeing off an annuter region within at toast one of the 
perfbrated tubuiars. and means for injecting a hardenabto fluidto sealiiig material Into 
the seated annular regions of the perforated tubuters to seal off at teast some of the 
radial passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for extracting matertals 
from a producing subterranean zone in a weHbore. at teast a portion of the wellbore 
Including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each inducting one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulara and the perforated tubMlars within the weiibore. means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulara, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluklidy 
coupling at least one of the perforated tubulara with the produdng subtenanean zone, 
mean^ for sealing off an annular region within at least one of the perforated tubulara, 
10 and means for injecting a hardenaUe fluidic sealing material into the sealed annular 
regions of the perforated tubulara to seal off at least some of the radial passages of the 
perforated tubulara. 

According to another aspect of the present inventioh, an apparatus is provided that 
15 indudes a zonal isolation assembly -positioned within a wellbore that traverses a 
subterranean formation induding: one or mora solid tubular members, each solid 
tubular member induding one or mora external seals, one or more perforated tubular 
membera coupled to the solid tubular membera, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular memt>era are fbrrned by a radial expansion process perfomied within the 
wentme, and at least one of the perforated tubular membera are radiaHy dxpanded into 
intimate contact with the subtenanean fbnnation. 

According to another aspect of the present invention, a method of isolating , a first 
25 subterranean zone from a seioond subterranean zone in a wellbore is provided that 
includes positlonirig one or more solid tubulars within the v^llbore, the solid tubulars 
traversing the firet subtenanean zone, positiohing one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second subtemanean zone, radially expanding at least one of the primary 
30 sdid tubulars and perforated tubulara within the weiibore, radially expanding at least 
one of the perforated tubulara \nto intimate contact with the second subtenanean zone, 
fluididy coupling the perforated tubulara and the solid tubulara, and preventing the 
passage of fluids from the firat subtenanean zone to the second subterranean zone 
within the welltxm extemaii to the solid tubulara and perforated tubulara. 
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According to another aspect of the present invention, a method tif extracting materials 
from a producing sutrterranean zone in a wel|bore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore. positioning one or nnre perforated tubulins within the weiibore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean tone, radially expanding at least one of the solid tubulais and 
the perforated tubulars within the weiibore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterfanean zone, fluididy 
10 coupling the solid tubulars with the casing, fiuidicly coupling the perlbrated tubulars 
with the solid tubulars. fluidiciy isolating the producing subtwianean zone from at least 
one other subtenanean j»ne within the wellbore. and fiuidicly ooupHng at least one of 
the perforated tubulars with the produdng subtenanean zxxne. 

15 According to another aspect of the present invention, a system for isolating a firet 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the soHd 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the vi^lbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at ieast one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact wHh the second subtenanean 2»ne, means for fluididy coupling the perforated 
tubulars and the solid tubulars. and mearts for preventing the passage of fluids from the 

25 first subtenanean zone to the second subtenranean zone within the weiibore external to 
the sofid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materiais 
from a produdng subtenanean zone in a wisllbore. at least a portion of the wellbore 
30 Induding a casing. Is provided that Indudes means (6r positioning one or more soUd 
tubulars wHhin the wetlttore. means for positioning one or mora perforated tubulars 
within the weiibore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubuters and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars Into Intimate contact with the 
producing subtenranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to anottier aspect of the present invention, an apparatus is provided that 
indudes a zonal Isolation assembly positioned within a wellbore that traverses a 

10. subterranean fomtation and indudes a perforated wellbore casing, Iriduding: one or 
more solid tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed wittiln the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary . 
solid tubulars and perforated tubulars wItMn the weliboie, radially expanding at teast 
one of the perforated tubulars into Intimate contacTwith the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubuiars, and previantlng ttie passage of 
fluids from the first subteranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

AcconJIng to another aspect of the present Invention, a method of extracting matertels 
from a produdng subtenranean zone in a weHbors, at least a portion of the wellbore 
induding a casirig and a perforated casing that traverser the produdng subterranean 
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zone, is provided that includes positioning one or more soHd tutxjiars within the 
• wellbore, positioning one or more perforated tubulars within the weiibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radlaiiy expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into Intimate contact with the perforated casing, fluidlciy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating- the produdng subterranean zone from at least one other 
subterranean zone witMn the wellbore. and fhJldiciy coupling at least one of the 
10 perforated tubulars with the produdng subtentinean zone. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore that indudes a 
perforated casing that traverses the second subtenranean zone, is provided ttiat 

15 Indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubi^rs traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weiibore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars Into Intimate 
001^ with the perforated caslnjj. means for fluididy coupling the perforated tubulars 
aid the solid tubulars. and means, for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
sold tubulars and perforated tubulars. 

25 

Aooording to another aspect of the present invention, a system for extracting materials 
■ from a produdng subteirariean zona in a weObore. at least a poUon of the weflbore 
hduding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the weiibore 
*ach Induding one or more radial openings, the perforated tubulars traveising the 
produdng subterranean ajne, means for radially expanding at least one of ttie solid 
tubdars and the perforated tubulars within the wellbore. means for rediaOy expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars. means for fluididy isolating the 
produdng subterranean zone from at least one other subten^nean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly indudlng: one or more solid tubular members, each 
solid tubular member induding one or more external seats, one or more perforated 

10 tubular members each Indudlng radial passages coupled to the sdid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal tsdation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

1 5 process perfonned within the wellbore. and the perforated tubular liners are fomned by 
a radial expansion process perfonned witMn the wellbore. 

According to another aspect of the present invention, a method of isolatlrtg a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the wellbore external to the 
primary soild tubulars and perforated tubulars, positioning one or more perforated 
tubular Hners witHn the Interior of one or more of the perforated titulars, and radially 
expandbig and plastically defbrnning the perforated tubular liners within the Interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extrdcHng materials 
from a produdng subtenanean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or nx>re solid tubuidrs 
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within the wellt)Ofe, positioning one or more perforated tubuiars each including one or 
nibre radial passages within Vne wellt)ore, the perforated tubuiars traversing the 
producing subtenranean mne. radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore. fluididy coupling the solid tubuiars with the 
5 casing, fluidicly coupling the perforated tubuiars with the solid Uibulars. fluididy 
isolating the produdng subtenanean zone from at least one other subterranean zone 
within the wellbbre, fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
ttie Interior of one or more of the perforated tubuiars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubuiars. 

According to another asped of the present invention* a system for isolating a first 
subterranean zone from a second subtenanean zone in a weltbore is provided that 

15 indudes means for positioning one or more solid tubuiars within the weilbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each including one or more radial passages within the weilbore, the 
perforated tubular^ traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the weilbore, 

20 means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone mthin the weilbore external to the primary solid tubuiars and 
perforated tubuiars* means for positioning one or more perforated tubular liners within 
the intertor of one or more of the perforated tubuiars, and means for radially expanding 

25 and plastically defornriing the perforated tubidarfihers within 
of the perforated tubuiars. 

According to another aspect of the present invention, a system for mtracting materials 
from a producing subtenanean zone In a weilbore, at least a portion of the weilbore 
30 including a casing, is provided that includes m^ns for positioning one or more solid 
ttH)ulars within the weilbore. means for positioning one or more perforated tubuiars 
each induding one or more radial passages within the welibore, the perforated tubuiars 
traversing the produdng subterranean zone, rneans for radially expanding at teast one 
of the solid tubuiars arxl the perforated tubuiars within the weilbore. means for fluididy 
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coupling the solid tubulars with the casing, means for fluidicty coupling the perforated 
tubulars with the solid tubulars, means for flyididy isolating the producing subterranean 
zone from at least one other subtenranean zone within the welKx>re, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zohe, 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 > According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assemtrfy induding: one or more solid tubular members, each 
solid tubular member induding one or more exiemal seats, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular 'members and the perforated tubular members are formed by a radial 
expansion process perfonned within the v^lbore. 

According to another aspect of the |:Mesent invention, a method of isolating a first 
20 subterranean zone from a second subtSTanean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
wittiin the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traverslpg the second subten^nean zone, radially 
25 expanding at least one of the solid tubuteirs and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subten^nean ^>ne fo the second subtenranean zone 
within the wellbore exiemal to the primary solid tubulars and perforated tubulars. and 
preventing fluids from passing from one of the produdng iones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subteranean zones, at least a portion of 
the wellbore indudirig a casing, is provided that indudes positioning one or more solid 
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tubuldf$ within the wellbore, proitionlng two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
5 casing, fliidicly coupling the .perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the welbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone^ preventing fluids friom passing firom one of the producing 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

Accortfing to another aspect of the present inventiori. a system for Isolating a first 
subterranean zone from a second subterranean zone t\aving a plurality of produdng 
zones in a wellbore is provided ttiat indudes means for positioning one or more sdid 

15 tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, meians for fluididy coupling the perforated 

20 tutHilars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary sofid tid)ulars and perforated tubulars, nr^ahs for positioning one or more 
perforated tubular liners within the interior ot one or mote of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted . 

According to another aspect of the present invention, a system for extracting materials 
from a piurality of produdng subtenanean zones in a wellbore, at least a portion of the 
wellbore inditing a casing, is provided that Indudes means for positioning one or 
30 more sdid tubulars within the wellbore, means for positioning one or nnore perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subtenranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubuiare within the vi^lbore. means 
for fluididy coupling the sdid tubuiare with the casing, nieans for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
rneans for fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone, means for positioning one or more perforated tiri)ular liners within 
5 the Interior of one or more of the perforated tubulars, and noeans for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has been depleted. 

Aocording to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subtenranean formation containing a source of geothennal 
energy is provided that ihdudes a zonal isolation assembly positioned wittiin the 
subterranean fbmhation induding: one or more solid tubular members, eadi solid 
tubutar member induding one or more external seals» one or more perforated tubular 
menribers each induding radial passages coupled to the solid tubular members, and 
15^ one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubutar members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore. 

20 

According to anottier aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone including a source of geothemial 
energy in a weilbore is provided that indudes positioning one or nfK>re solid tubulars 
within the weilbore, the solid tubulars traversing the first subten^nean zone, positioning 

25 one or more perforated tubulars each induding one or more radial passages within the 
weilbore. the perforated tubulars traversing, the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the prinnary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defonning the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothermal zone in a wellbore, at teast a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subtenranean geothermal zone, radially e)q3anding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupllrig the perforated tubulars with the solid 
tubulars, fluidiciy isolating the subt^nanean geothermal zone from at least one other 
10 subterranean zone within the wellbore, and fluidiciy coupling at least one of the 
perforated tubulars with 0)e subterranean geothermal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone firom a second geothenrail subterranean zone in a wellbore is 

15 provided that indudra means for positioning one or more solid tubulars within the 
wellbore, the solid tibulars traversing the first subtenranean zone, means for 
positioning one or more perforated tubulars each ihduding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothemnal 
subtenar^n zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subtenranean geothermal zone in a wellbore. at least a 
portion of the wellbore Induding a casing, is provided that indudes means for 
positioning one or nxra sdid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or wore radial passages within the 

30 welibofe. the perforated tubulars traversing the sul>terTanean geothemnal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the sdid tubulars witti the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isolating the subtenranean geothenrial zone from at least one other 
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subterranean zone within the wellbore, and means for fluidlcly coupling at least one of 
the perforated tubulars With the subtenranean geothennal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assenrtbly including: one or more solid tubular members, each 
solid tubular mennber including one or more extemal seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shbe coupled fo the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 • expansion process perfomried within the wellbore, and the radial passage of at least 
one of the perforated tutndar members are cleaned by further radial expansion of the 
perforated tubular nienribers within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone fix>m a second subtenanean zone in a wellbore is provided that 
includes positioriing one or mors solid tubulars within the wellbdre, the soHd tubulars 
traversing the first subterraneari zone, positioning one or more perforated tubulars 
within the wellbore each indudirig one or niore radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars- within the wellbore, fluididy coupKng the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zpne to the second subterranean zone within the wellbore extemal to 
the solid tLd)ulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tutnilars within the wellbore. 

According to another aspect the present Ihventidn, a method of extracting materials 
from a producing subterranean zorie in a wellbore, at least a portion of the w^lbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars wKh the solid tubulars, fluidicly 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fiuidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monttoring the operating temperatures, pressures, and 
flow rates within one or mora of the perforated tubulars, and cleaning materi^s from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulara within the wellbore. 

According to another aspect of the present Invention, a system for isolating a first 
subtenanean zorm from a second sutitenanean zone in a welibora is provided that 

10 includes means for positioning one or more sdid tubulars within the wellbore, the solid 
tubulars travereing the flret subterranean zon6, means for positioning one or more 
perforated tubulara within the wellbore each including one or more radial passages, the 
perforated tubulara traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulara within the wellbore. 

15 means for fluididy coupling the perforated tubulara and the solid tubulars, means fc^ 
preventing the passage of fluids from the firat subterranean zone to the second 
subtenanean zone vWthin the wellbore external to the solid tubulara and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulara within the 

20 welibora. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or mora solid 

25 tubulara within the wellbore,. means for positioning one or more perforated tubulara 
within the wellbore each including one or nrxm' radial passages, the perforated tubulara 
traverse the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulara and the perforated tubulara within the wellbore, means for fiuidiciy 
coupling the solid tubulara with the ca^g. rneans for fluididy coupling the perforated 

30 tubuiare with the solid tubulara. means for fiuidiciy isolating the producing subterranean 
zone from at least one other subterranean zone within the welibora, means for fluididy 
coupling at least one of the perforated tubutera with the produdng subterranean zone, 
and means for cleaning materials firtxn the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weilbore. 

Brief Description of the Drawing 

FIG. 1 is a fragnmntary cross-secUonal view Wustrating the isolation of subtenranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the ptaoement of an Illustrative emtxxJiment of 
a system for isdating subterranean zones wMn a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic nriateridlinto the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone tas been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustratbn of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the uptetting of 
the ends of a tubular member. 

Rg. Sb is a cross sectional Illustration of the expandable tubular nr^ml)er of Fig. 5a 
after radially expanding and plastically defomring the ends of the expandable tubular 
30 member* 

Fig. 5c is a cross sectional illustration of the mpandable tubular niember of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular memt>er. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemoedlate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a crdss-sectlonal illustration of an exemplary embodiment of a tubular 
e)q>ansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an aKemative embodiment of the 
systmi for Isolating subterranean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional Illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method far 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenabie fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an ernbodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the sunounding subtenranean fomnation. 

25 

Rg. 12 is a fragnientary cross s^onal illustration of an embodbnent of a method for 
coupling one of the perforated tubular nnernbers of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated welibore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subtenranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 1 5 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothermal energy from a subtenranean geothennal zone. 

Detailed Description of the Illustrative Embodbnents 

10 • An apparatus and method for isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method penriits a 
producing zone to be Isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the ptoduction mode, the teachings of the present disclosure 
may be used In combination with conventrdnal. well known, production completion 

15 equipment and methods using a series of packers, solM tubirig, perforated tubing, and 
sIMing sleeves; which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenranean zones from each other. 

Refening to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fomiation 115. The subtenanean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subten^nean fomnation 115, the wellbore 
105 may be extended in a well known manner to traverse the varioi^ productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefenred embodiment, in order to flukfldy Isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provkted that includes one or more 
secttons of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intennediate secHons of sdkJ casing 150. and a 
solkl shoe 155. In several exemplary embodiments, the perforated OEising 145 includes 
one ornrK)re radial passages. 
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The solid casing 135 provides ia fluid conduit that transmits fluids and other materials 
fipm one end of the solid casing 1 35 to ttie other end of the solid casing 1 35. The solid 
casing 1 35 may comprise any number of conventional commereialiy available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a prefenred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel milis. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional oommercially 
1 0 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefened embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The sdrd casing 135 is preferably cx)upled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^ as, for example, vvelding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 Includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various anangements of packers, perforated tubing., sliding 
25 ideeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surfeice. 

In a particularly prefened embodiment, the casing 135 is placed Into the wellbore 105 
30 by expanding the casing 135 In the radial direction into Intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded In the radial direction 
using any number of conventibnal commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 twtween the solid casings 135 and 150 and the wellbor« 105. The seals 
140 may comprise aty number of conventlonai oommerdaliy avaUabie sealing 
materials suitable for sealing a casing in a weijbore such as, for example, lead, nibber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Strataloic epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 pennlts fluids 
and olher materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any nun^ of oonventiohal commercially avalaUe sections 
of slotted tubular casing. In a prefened embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrollne In Aberdeen. 
Scotland. In a particularly prefened embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, . 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 136 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted 'm- solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by dependable solid connectors. 

The perforated casing 145 Is prefierably coupled to one <x more intermediate solid 
casings 150. The perfoi^ed casing 145 mqy be coupled to the intennediate solid 
25 casing 150 using any number of oonvenUpnal oommerdaliy available processes such 
as, for ttcample, welding or expandable solid or slotted conrtectors. In a preferred 
embodiment, the pwforated cas^ 145 is coupled to the intenmedlate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred mibodlment, the last perforated 
casing 145 Is coupled to the shoe 155 by an expandable solid connector. 
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in an aKemative embodiment, the shoe 155 is coupied directly to the last one of the 
intemwdiate solid casings ISO. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaliy available 
processes. 

10. 

The intermediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perfbrated casings 145. The inlenmediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars febricated from chromium steel or fiberglass, in 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The hitermedlate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennedlate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially availabto 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intenrnediate soiid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such Intenrnediate solid casing 150. 

25 

in a preferred embodiment, the each Intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodinient, as wW be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an intemal tubutar string with 
various arrangemente of packere. perforated tubing. sHdIng sleeves, and vaivm may be 
emptoyed within the apparatus to provide various options for commingling and isolating 
subtenanean zones from each other while providing a fluM path to the surfece. . 
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In a particularly preferrBd embodiment, the intermediate casing 150 is placed into the 
welllx)re 105 by expanding the ihtemiediatci casing 150 in the radial direction into 
intimate contact virith the interior walls of the wellbbre 105. The intermediate casing 
150 may be expanded in the radial direcb'bn using any number of conventional 
5 commercially available methods. 

In an altemative enibodiment one or more of the intennediate solid casings 150 may 
be omitted. In an altemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use iri a welibore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tods. 

20 In a particuiariy prefenned emtKxliment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or nrK>re solid casings 135, each with one or more valve menribers 
160, n perforated casings 145. n-1 inteonediate solid casings 150. each with one or 

25 more valve numbers 170, and a shoe 155. 

During operation of the apparatus 130. oil and gas may be controliably produced from 
the targeted oD sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with vaWe members 170 pemiils isdated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be ftuldldy isolated from the zone 120. The seals 140 further permits isolated 
secUons of ttie zone 125 ta be fluididy teolated from each other. In this manner, the 
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appwatus 130 pennits gnwanted and/or non-producUve subterranean zones to bo 
fiuidicly isolated. 

In an alternative embodiment, as will be recognized persons having ordinary skiH in 
S the art and also having (he benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various anangements of padters, 
perforated tubing, sliding sieeviss, and valves may be employed within the apparatus to 
provide various optbns for opmmingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several aNemative embodiments, the solid casing 135. the perforated casings 145. 
the Intennediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically defbrnned within the weilbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139, attorney dodwt no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attomey docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent applicatton serial 
no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appNcatron serial no. 09/440,338, attomey docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent applteation serial no. 09/523,460, attomey docket no. 25791 .1 1.02. filed 
on 3/10/2000. (6) U.S. patent applicaton serial no. 09/512.895. attomey docket no. 
25791.12.02, filed on 2^4/2000, (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588.946. attorney docket no. 26791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appncatkm serial no. 09/559.122. attorney docket no. 25791.23.02. filed cn 4/26/2000. 
(10) per patent appHcatton serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02. filed on 7/9(2000. (11) U.S. provisional patent applicathm serial no. 
6(1/162.671. attorney docket no. 26791.27, filed on 11/1/1999, (12) U.S. piovistonal 
patent appication serial no. 60/154,047, attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisional patent applicatton serial no. 60/159.082. attorney 
docket no. 25791.34, filed on 1(^12/1999, (14) U.S. provistonal patent appltoatton serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provlskwial patent applicatton serial nd. 60/159.033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. provisional patent applicatton serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent appltoaUon serial no. 60/221,443. attorney docket no. 25791.45. filed 
on 7/28/2000. (19) U.S. provlstonal patent appication serial no. 60/221.645, attorney 
5 dock^ no. 25791.46. filed on 7/28/2000. (20) U.S. provisional patent applicatton serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provistorwl 
patent applicatton serial no. 60/237,334, attorney docket no. 25791,48. filed on 
1(^2i20O0, (22) U.S. provistonar patent application serial no. 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. providonal patent plication serial 

10 no. 60/262.434. attorney docket no. 25791 .51 , filed on 1/17/2001; (24) U.S. pruvlstonal 
patent application serial no. 60/259,486. attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provfstonal patent ai^ication serial no. 60/303,740. attorney docket 
no. 25791.61, fitod on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313.453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional. 

15 patent appltoation serial no. 60/317.985. attorney docket no. 25791.67,. filed on 
9/6/2001; (28) U.S. provisional patent applicatkMi serial no. 60/318.386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteatkm serial no. 
09/969.922, attorney docket no. 25791.69. filed on 10/3/2001 , ttie disclosures of vt^ich 
are incorporated herein by reference. In an exemplary embodiment, the radial 

20 clearances between the radially expanded solid casings 135. perforated casings 145. 
intermediate secttons of solid casing 150, and/or ttie solid shoe 155 and the weilbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intenmediate secHons of soHd casing 150. and/or ttie solid 
shoe 155 and ttie weilbore 1 05. In this manner, ttie opttonal need for filling ttie annulus 

25 witti a filler material such as. for example, gravel, may be eliminated. 

Refsnring to Figs. 2a-2di an Dlustralive embodiment of a system 200 for isolattng. 
subterranean fbnmattons includes a tubular support member 202 ttiat defines a 
passage 202a. A tubular expanston cone 204 ttiat defines a passive 204a is coupled 
30 to an end of ttw tubular support member 202. In an exemplary embodiment, ttie 
tubular expanston cone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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V 



A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b Is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intennediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends» 206a and 206d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended intemriediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 - the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre*expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 21 0 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intemriediate portion 214c. another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the second expandable tubular member 
214 are greater than the Inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c. another pre-expanded 
end 220d, and a seaBng rriember 220e coupled to the Exterior surface of the 
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unexpended intermediate portion. In an exemplary emt>odiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

in an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a. 206d, 214a, 214d, 220a and 220d» of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandatrie tubular members. 206, 214, and 220. respectivety, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212, 216, and 218, are 
conventional slotted tubular members hiaving threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a stnjctural support, in several 
alternative embodiments, ttie slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introdudng fluldic materials 
20 such as. for example, oil, gas and/or water from or into a subtenanean fomiation. 

In an exemplary embodiment, as Illustrated In Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fonrod in a subjienanean formation 226 that includes a 
water zone 226a and a targeted di sarid zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device In order to pernitt upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206. 214. and 220, and tubular 

30 members. 210. 212. 216, and 218. 

In an exemplary embodiment, as illustrated iri Fig. 2b. a fluidic material 228 is then 
injected into the system 200. through the passages. 202a and 204a. of \he tubular 
support member 202 and tubular expansion cone 204. respectively. 



31 



In an exemplaiy embodiment, as illustrated In Fig. 2c. the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
passage 18b of the shoe 18:below the tubular expansion cone thereby radially 
expanding and plasticaliy defbmiing the expandable tubular member 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In particular the 
intemiediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered extemal surface 204b of 
the tubular expansion cone 204. As a result, the isealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubuljar member 206 Is also thereby 
anchwed to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
menf*er 206 has been plastically defomied and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220,. are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pro- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plasticaliy deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
Interior surface of the wellbore 224. Consequently, the radially expanded intermediate, 
portion 214c of the second expandable tubular member 214 Is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued UppHtiation of the upwar«l force to the tubular 
member 202 wiH then displace the tubular expansion con^ 204 upwaidly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Rnaiiy. the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically defonn the third expandable tubular member 
220 off of the tapered external surfece 204b of the tubular expansion cone 204. In 
particular, the tntemiediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plasticairy deformed off of the tapered 
5 external surface 204b of the tutMJiar expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wetlbore 224. Consequently, the 
radially expanded intehmediate portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbore 224. in an exemplary emtK)diment, the radially 
expanded intennedlatet portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zfiine 226a and 
Ruididy isolated from the targeted oil sand zorie 226b. 

After completing the radial expan^On and plastic defomnation of the third expandable 
tubirtar member 220, tt>e tubular support member 202 and the tubular expansion cone 
IS 204 are removed from the wellixm 224. 

Thus, during the operation of the system 10, the intemiedlate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectiveiy, are radially expanded and piastically defomied by the upward 

20 disfriacement of the tubuiar expansion cone 204. As a result the sealing members, 
206e. 214e. and 220e, are dispiaced in the radiai directloo into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, tl^ expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthemxm, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216. and 218, do not have to be expandable connecUons thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216. and 

30 218, after the radial expansion process, are substantially equal. In this ittanner, 
additional conventional tools and other oonventional equipntent may be easHy 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the oonventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and iMlween the expandable tutelar niembers, 206, 214, arid 
220. and the slotted tubular members. .210, 212. 216. and 218. 

Furthwmore, In the system 200. the slotted tubular members 210. 212. 216, and 218 
5 are Interleaved among the expandable tubular members. 206. 214. and 220. As a 
result, because only the intermediate nion pierexpanded portions, 206c, 214c and 
220c of the expandable tiri>ular rnembers. 206. 214. and 220. respectively, are radially 
expanded and plastically defonned. the slotted tubular m9mbers. 210. 212. 216. and 
218 can be conventional slotted tid)ular members thereby siigrdficantly redudr^ ttie 

10 • cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-fficpanded portions, 206c 214c and 220c of the expandable tubular members. 
206. 214, and 220. respectively, are radially expanded and plastically defomned, the 
number and length of the interleaved slotted tubular members. 210. 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portiwis, 206c 214c and 220c of the expandable tubular membera. 206, 214. and 
220. is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216. and 218, is approximately 3800 feet. Consequently. In an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
arq)roximatety 200 feet 

Furthemiore. the sealing members 206e, 214e. and 220e. of the expandable tubular 

members. 206. 214, and 220, respectiveiy. are used to couple the expandable tubular 

25 members and the slotted tubular members, 210. 212. 216. and 21 8 to the wellbore 224. 

the radtel gap between the slotted tubuter members, the expandable tubular members. 

and the wejibore 224 may be large enough to effetetively eHminate the possibility of 

damage to the expandabte tubular rnembers and slotted tubular members during the 

placement of the system 200 within the wenboie. 
30 . 

In an exemplary embodiment, the pre-«xpanded ends. 206a. 206d. 214a. 214<l. 220a. 
and 220d. of the expandable tubular members, 208. 214. and 220. respectively, and 
the slotted tubular menri)ers. 210. 212. 216. and 218. have outelde diameters and wall 
ihidaiesses of 8.375 inches and 0/350 Inches, respecthfely; prior to the radial 
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expansion, the intenrtediate hon pre-expanded portions, 206c 214c, and 220c, of 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inchee; the slotted tubularmembers. 210, 212. 216. and 218, have inside 
diameters of 7.675 Inches; after the radial expansion, the Inside diameters of the 
5 intemiediate portiohs, 206c, 214c, and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the welibore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 21 4d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214» and 220. respectively, and 
the slotted tubular members. 210. 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intemiediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members. 206. 214, and 220. respectively, have outside diameters 
15 of 4.000 inches: the slotted tubular members, 210, 212. 216, and 218, have iriside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c. 214c, and 220c, of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the welibore 224 has an Ih^e diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 i^erring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubidar member 300 defines an intertor region 300a 
and includes a first end 300b hdudlng a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection SOOfa. The tubular 

30 member 300 further prefsrably includes an intermediate sealing n)ember300g that is 
coupled to the exterior surface of the intermediate portibn 300d. 

In an exemplary embodiment, the tubular member 300 has a subetantlaUy annular 
cross section. The tubular mdmber 300 may be febricated from any number of 
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oonventtonal commercially available materials such as, for example, Oilfield Country 
Tubular Goods (OCtG). 13 chromium steel tuWng/casing, or L83. J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially gircular cross secUon. Furtherniore, in an exemplary embodiment, the 
interior region 3Q0a of the tubular member includes a first inside diam9ter Di. an 
intemiedjate insMe dianrieter DiNTT. and a second inside dia^ In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the secorid end 300f of the tubular member 

IS is coupled to the intemfiediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular meml>er 300 is greater than the outside diameter of the 
intemiediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, <tf the tubular member 300 include wall thicknesses, ti and tz, respectively. In an 

20 exemplary embodiment, the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intenmediate portion 300d of the tubular 
member 300 includes a wall thickness tiNT. 

25 In an exemplary embodiment, the wall thicknesses t| and are substantlaJly equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wait 
thicknesses, ti and are both greater than the wall thickness tinr in order to optimally 
match tifie burst strength of the first.and second ends. 300a and 300f, of the tubular 

30 member 300 with the intemfiediate portton 300d of the tubular member 300. 

in an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are Inclined at an angle, a, relative to the tongltudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate tiie radial expanston of the tubular member 
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300. In an exemplary embodinnent, the first dnd second tapered portions* 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intermediate portion 300d, of the tubular meml)er 300 in order to minimize 
stress concentrations. 

5 

The intemnediate sealing memt>er 300g is coupled to the outer surface of the 
intemnediate portion 3b0d of the tubular member 300. In an exemplary embodiment, 
tlie intermediate sealing member 300g seals the interfece between the intenmediate 
portion 300d of the tubular member 300 and the InterfcMr surface of a weiibore casing 

Id 305, or other preexisting structure, after the radial expansioifi and plastic deformation of 
the intennedlate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intenmediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 3O0f, of tKe tubular noember 300 in order to optimally protect the 
intermediate sealing member 300g during placennent of the tubular member 300 within 
the weiibore casings 305. The intemnediate sealing member 300g may be fabricated 
from any number of conventional oommerdaliy available materials such as, for 
erample, thenmoset or thermoplastic polymers. In an exemplary embcxliment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intermediate portion 360d of the tubular member 
300 with the weiibore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the weiibore casing 305 
to thereby anchor the radiatty expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the welibbre casing. 

Referring to Figs. 4. and 5a to Sd, in an exemplafy enibodimBnt. the tubiilar member 
300 is fonned 1^ a prooeiss 400 ttiat indudes the steps dh (1) upsetting both ends of a 
tubuiar member in step 405; (2) expanding both upset ends of the tiAuiar member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fomning threaded connections In both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded Intetmediate portion of the tubular.member In step 425. 
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As illustrated in FIG. 5a, in step 405. both endSi 500a and 500b, of a tubular member 
SCO are upset using conventional upsetting methods. The upset ends. 500a and SOOb. 
of the tubidar member 500 Include the wall thiclcnesses t, and ta. the intermediate 
portion 500c of the tubular member 500 Includes the wall thickness tm and the interior 

5 diameter Dint. In an exemplary embodbnent, the wail thicknesses ti and t2 are 
substantially equal in order to provide burst strength ttiat is sid)stantiaily equal atong 
the entire length (rf the tubular member 500. In an ejremplary emt)odiment the wall 
thicknesses ti and ta are both greater than the waH thickness In order to provide 
burst strength that is substantially equal sriong the entire iengtti of the tubular member 

10 . 500, and also to optimally fedlitote tiie fbnnation of threaded connecttons in the first 
arMI second ends, 500a and 500b. 

As illustrated in Fig. 5b. in steps 410 and 415. both ends. 500a and 50(%>, of the tubular 
member 500 are radially expanded using conventional rediai expansion methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and SOOb, of the tubular member 500 include the interior 
diameters Di and D?. In an exernplary embodiment, the interior diameters Di and D2 
are substantially equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and Da to the interior 

20 diameter Dmt ranges from about 100% to 120% In order to facilitate the subsequent 
radial expanskxi of the tubular member 500. 

In aprefened embodiment, the relationship between the wail thicknesses ti, ta. and ha 
of the tubular member 500; the Inside diametere Di. D2 and Dint of the tubular member 
25 500; tite Inskle diameter tKmobon of the wellbore casing, or other structure, ttiat the 
tubular member 500 wW be; inserted Into; and the outside diameter Dm, of the 
expanskm cone that will be used to radially expand the tubular member 500 wHhin ttie 
weRbore casing Is given ttie foflowing expresston: 

30 

where ti = ta; and 

Di = D2. 

By satisfying ttie relationship given in equation (1), ttie expanston fbroes placed upon 
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the tubular memt}er 500 during the subsequent radial expansion process are 
substantially equalized. More generally* the relationship given In equation (1) may be 
used to calculate the optinnat geometry for ttie tubular rnember 500 for subsequent 
radial expandon and plastic defonnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As iiiustrated In FIG. 5c in step 420, conventional threaded connections, SOOd and 
500e. are formed in both expanded ends. 500a and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for fomning pin and box type threaded connections 
available from Atlas-Bradfbrd. 

As illustrated in Fig. 5d, In step 425, a seating mernber SOOf is then applied onto the 
outside diameter of the non-expqnded intennediate portion 500c of the tubular member 

15 500, The sealing member SOOf may be applied to the outside diameter of the non- 
expanded intemnediate portion SOOc of the tubutar rmmber 500 using any number of 
conventional commercially available methods. In a prefened embodiment, the sealing 
member SOOf is applied to the outside diameter of the intennediate portion SOOc of ttie 
tubular rnember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular numbers, 2{», 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to F^. 6. an emmplary embodiment of tubt^r expansion cone 600 for 
radially expanding the tubular members 206, 214. 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a n^ar end 610. and a radbl expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer suiface 625 
includes an angle of attack 02. In an exenrtplary embodfament, the angle of attack 01 is 
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greater than the angle of attack a2. In this manner, the first conical outer surface 620 
optimally radially expands the intemnediate portions^ 206c, 214c. 220c, 300d, and 500c, 
of the tubular memt)ers, 206. 214. 220. 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, arid 500a and 500b, of the 
tubular nnembers, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 indudes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second conical outer surf^ 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 defomi the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expanston cone 600 may include 3 or more adjacent conical outer surfeK»s having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary enrrt)odiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surfece having a substantiaHy parabolk: outer profile thereby 
providing a parabotoid shape. In this manner, the outer surface of the radial expanston 

20 sectk)n 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expanston section 715 may be fonned using a piuraSty of adjacent discrete conical 
secttons and/or using a continuous cun^ surface. In this manner, the region of the 

25 outer surface of the radial expanston sectton 715 adjacent to the fifont end 705 of the 
expanston oone 700 may optimally radially expand the intenmediate porttons, 206c, 
214c, 220c, 300d. and 500c, of the tubular members. 206, 214, 220, 300, and 500, 
while the regton of the outer surfeoe of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre-/ 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d, 300b 
and 300r, and 500a and 500b, of the hjbular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolto profile of the outer surteioe of the radial 
expansion section 715 is selected to provide an angle of attack that ranges finom about 
8 to 20 degrees in the vtoiriity of ttie front end 705 of the expansion cone 700 and an 
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ang^e oT attack in the vidnlty of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion oone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700» and/or incorporates one or 
more of the teachings of the expansi(xi cones 600 and/or 700. 

In Several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular member 300. the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refenring to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802. 804, and 806, respectively, are c^rably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, Q04, and 806, respectively. In turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the t^perature. 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operatioruil efTiciency of the apparatus 130. In several exemplary 
enrrtxxliments, the control algorithms utilized by the controller 810 for controlling the 

20 operatton of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforatjdd tubular members 145 are conventional. 

Refenlng to Fig. 9, in an attemative embodiment, a solid tubular nr>ember 905 is 
coupled to one of the perforated tubular members 145 by radially expanding arul 

25 plasHcally deforming the solid tubular member Into engagennent with the perforated 
tubular member In a conventionai nnanner and/or using one or more of the radial 
e)4>ansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139. attorney docket no. 25791 .03.02. filed on 12/3/1999. 
(2) U.S. patent applteatton serial no. 09/510.913, atton^ey docket no; 25791 .7.02. filed 

30 on 2/23/2000. (3) U.S. patent applteation serial no. 09/502.350, attorney docket no. 
25791 .8.0i2. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent applk:ation serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatton serial no. 09/512.895, attoniey docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941. attorney do<*et no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent appHcation serial no. 09/588.946, attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent appHcatkm serial 
5 TK>. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. {11) U.S. 
provistonal patent applkation serial no. 60/162,671. attcNney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provistonal patent application serial no. 00/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) u!s. provisional patent application serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

1 0 provisional patent application serial no. 60/159,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent application serial no. .60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisionai patent application serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2OO0, (17) U.S. provisionai 
patent application serial no. 60/165,228, attonney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. proviskinal patent application serial no. 60/221,443, attorney 
docket no. 25791.45. filed on 7/28/2000. (10) U.S. provistonal patent application serial 
no. 60/221.645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent applicatton serial no. 60/233.638. attorney docket no. 25791.47, fited on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. provisional 
patent appltoation serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonal patent application serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303,740. attorney docket no. 25791.61. fited on 7/6/2001; (26) U.S. provisional 
patent appiteatton serial no. 60/313.453. attorney docket no. 25791.59, fited on 
8/20/2001; (27) U.S. provistonal patent appltoation seriarf no. 60/317,985, attorney 
docket no. 25791.67, fited on 9/6/2001; (28) U.S. provistonal patent appltoation serial 
no. 60,318.386, attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969.922. attonwy docket no. 25791.69. fited on 
10/3/2001, the disctosures of vi^toh are Inootporated herein by reference. In this 
manner, the solkJ tubular member 905 flukfidy seate the radtel passages fbrmed in the 
perflated tubular member 145 thereby preventing the passage of fluWto matoriate 
and/or fonnaUon materials through the perforated tubular menftf)er. 
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Referring to Fig. 10» in an attemative ennbodinient, the radial openings in one of the 
perfbrated tubular members 145 are sealed by Injecting a hardenabie fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perfbrated tubular nnember 145. The hardenabie fluidic sealing material 1005 is then 
injected into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenabie fluidic sealing material 
out of the annuliis between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then rernoved from the 
apparatus 130, and the hardenabie fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment the hardenabie fluidic seating material is a curabte epoxy resin. 

In an alternative emt)odiment, as illustrated in Fig. 11. one or more of the perforated 
tutujlar rromt)ers 145 of the apparatus 130 are radially expanded and plastically 

20 defomied into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fonriatidn 125 is maintained in 
a stete of compression thereby stebilizing the surrounding fonmation, reducing the flow 
of loose particles from ttie sun^unding fomnation Into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocart)ons from the 

25 surrounding formation. 

- In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the fonmation 125. In this manner, 
particles lodged in the radial openings In the perforated tubuter mender 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydix>cart>ons from the fonmation 1 25. 

in an altenrmtlve embodinrient, after the perforated tubular memt)er 145 has been 
radially expanded and plastically fbnned into contact with the surrounding fbmnaUon 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an Impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular m«nber 145 by applying the load to the end of the 
apparatus 130. The Impulshm load Is then transferred to the suffoundlng formation 125 
5 thereby, compacting and/or slurrifying the surrounding fonnation. As a resutt, the 
recovery of hydrocarbons from the fonnation 125 is enhanced. 

In an alternative embodiment as illustrated In F^. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the welltx}re 105 thatt traverses the 

10 formation 125. When the apparatus 130 is positiohed within the welit)ore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonnation 125, In this manner, the sunrounding fonmatlon 
125 is maintained in a state of compression thereby stabilizing the surrounding. 

15 formation, reducing the flow of loose particles from the suntHjnding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent Fecoyery of 
hydrocarbons from the fonnation 125. 

25 In an alternative embodiment, after the p«forated tubular mender 145 has been 
radially e)g)anded and piasticalty fomried into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding formation, an. 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load Is then trainsfenned to the surrounding fbrmatfon 125 
thereby compacting and/or slurrifying the simoundlng fbrmatfon. As a result, the 
recovery of hydrocartfons from the forniatten 125 is enhan(»^^^ L 
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Referring to Fig. 13, In an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubidar member into engagement 
with the perforated tubular member In a conventional manner and/br using one or more 
of the radial expansion methods disd(»ed In one or more of the following: (1) U.S. 
patent application sertal no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913. aflomey docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney docket no. 2Si791.8.02. filed on 2/10/2000. (4) U.S. patent appllcatkm serial 
no. 09/440.338. attorney dcicket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
applk:ata'on serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appllcatfon serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent applicatton serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent applkaUon serial no' 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent applteatkm serial 
no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
applicatiOT serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. provistonal patent applicatton serial no. 
60/154.047. attomey docket no. 25791.29. filed on 9/16/1999, (13) U.S. pitvisfonal 
patent applicatton serial no. 60/159.082. attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. pnivisfonal patent application serial no. 60/159,039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provistonal patent appltoation serial 
no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisfc)nal patent applicatton serial no. 60/212.359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165.228, attomey 
docket no. 25791.39. fited on 11/12/1999. (18) U.S. provistonal patent appllcatiori serial 
no. 60/221.443. attomey docket no. 25791.45. fited on 7/28/2000. (19) U.S. provisional 
patent appltoatton serial no. 60/221.645. attomey docket no. 25791.46. filed on 
7/28/2000, (20) U.S. provistonal patent application serial no.> 60/233.638, attom^ 
docket no. 25791.47. fited on 9/18/2000. (21) U.S. provistonal patent applhation serial 
no. 60/237,334. attorney docket no. 25791.48, fited on 10/2/2000, (22) U.S. provistonal 
patent appltoatton serial no, 60/270,007, attomey docket na 25791.50, filed on 
2/20/2001: (23) U.S. provlsionar patent applicatton serial no. 60/262,434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisk>nal 
patent applteatlcn aerial no. 60/303.740, attorney docket no, 25791.61. filed on 
7/6/2001; (26) U.S. provteional patent applnation serial no. 60/313,453. attorney docket 

'5 no. 25701.59, filed on 8/20/2001; (27) U.S. proviskmal patent appRcatbn serial no. 
60/317.985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provlstonal 
patent application Sierial no. 60/318.386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent appHcation serial no. 09/969.922. attorney docket 
no. 25791 .69. filed on 10/3/2001 . ttie dlsdosures of wftteh are incorporated herein by 

10 reference. In ttils manner, the perforated tutelar member 905 modifies the fkiw 
characteristics of ttw perforated tubular member 145 thereby pennitting the operator of 
the apparatus 130 to nxxlify ttie overall flow characterfetics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one^y valve 1405 such as, 
1 5 for example, a check valve fjuididy couples the interior of a pair of adjacent peribrated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if lone B becomes depleted, 
hydrocarbons tf>at are being extracted from zone A wiil rK>t ftow into ttie depteted zone 
B. 

20 . 

In an alternative embodinient, as illustrated In Fig. 15, ttie apparatus 130 is used to 
extract geotiiennnal energy from a targeted subterranean geothemial zone 1505. In ttiis 
manner, ttie operational efficiency of ttie extraction of geottiemnal energy is signiffcantiy 
enhanced due to ttie increased Internal diameters of ttie various radially expanded 
25 ^emente of ttie apparatus 130 ttiat pennit greater volumebic ftows. 

In an attemattve embodinnent. ttie perforated tubular members, 145. 210. 212. 216. 

218. and 1305 of ttie apparatus 130 may be cleaned by further radial expanskm of ttie 
perforated tubular members. In an exemi^ry embodiment, ttie amount of further radial 
30 expanston required to dean ttie radial passages of ttie perforated tubulai- membera 
145. 210. 212,. 216. 218, and 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described tttat includes a zonal isolation assembly including 
one or more solM tubular membere. each solM tubular member Including one or more 
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external seals, and one or nrore perforated tubular memt)ers coupled to the solid 
' tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodirtient, the zonal Isolation assembly further includes one or more intemiediate 
sdid tubular members coupled to and interleaved among the perforated tubular 
5 memberSt each Intemnediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal Isolation assembly further indudes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members, in an exemplary embodiment, one or more of the intennediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that indudes a zonal isolation assembly that 
indudes one or more primary solid tubutars, each primary solid tubular induding one or 
more external annular seals, n perforated tubulars coupled to the primary solM 
tubulars, and n-1 intemnediate solid tutxjiars coupled to and ii>terieaved among the 
15 perforated tubulars, each intennediate solid tubular induding one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zorie in a 
wellbore has also t>een described that Indudes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subten^anean 
zone, positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subtenanean zone, fluidldy coupling the perforated 
tubulars and the primary solid tubulars. and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wellfafore, at 
teast a portion of the wellbore induding a casing, has also been described that Includes 
positioning one or more primaiy solid tubulars within the weHbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or wore perforated tubulars 
viritMn the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, fluidldy coupling the perforated tubulars wKh the primaiy solid tubulars, fluididy 
isolating the produdng subtenanean zone firom at least one other subtenanean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exennplary embodiment the method further 
includes controllably fluididy deqoupling at least one of the perforated titulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean fonnation including 
a wrilbore, a zonal tsoiaHon assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member Including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assemt)ly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomied by a radial expansion process performed within 
the wellbore. In an exentplary embodhnent. the zonal Isolation assembly further 
includes one or more intemiediate solid tubuteu- members coupled to and intertedved 
among the perforated tubular members, each intemnediate sdltd tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or nnore of the 
intermediate solid tubular memtwrs include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
nieml)er8. 

25 An apparatus has also been described ttiat includes a subterranean formation including 
a wellbore* a zonal isolation asseml^ po^oned within the wellbore that Includes one 
or more primary solid tubuiars, each primary solid tubular induding one or mofB 
external annular seals, n perforated tubulars positioned coii^ied to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to arKi interleaved among the 

30 perforated tubulara, each Intennediate solid tubular induding one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the prfmary solid tubulars, ttie perforated fajbulara, and the intermediate solid 
tubulars are fbnmed by a radial expansion process, perfomied within the wellbore. 



48 



A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more primary solid 
tubulars within the welibore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weiibore, the perforated 
5 tubidars traversing the second SMbterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubuters within the welibore, fluididy coupling 
the perforated tubulars and the primary solid tutHilars, and preventing the passage of 
flykls from the first subterranean zone to the second subterranean zone within the 
welibore external to ttie primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a prpdudng subtenranean zone In a wellt>ore, at 
least a portion of the weiibore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
more perforated tubulars v^thin the welibore, the perforated tubulars traversing the 

15 produdng subtenanean zone, radially ex|3anding at teast one of the primary solid 
tubulars and the perforated tubulars within the welibore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars v^th the primary 
solid tubulars, fluididy isolating the produdng subten^nean zone from at least one 
other subt^ranean zone within the weiibore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodinpent, the method further indudes oontrollabiy fluididy decoupling at least one 
of the perforated tubulars flx)m at least one other of the perforated tubulars. 

An ^)paratus has also been described that Indudes a subterranean formation induding 
25 ' a weiibore. a zonal Isolation assembly positioned within the weiibore that indudes n 
soBd tubulcu' merTd>ers positioned within the weiibore, each solid tubular, member 
IndtkUng one or more external seals, arid n-1 perforated tubular members positioned 
witNn the welibore coupled to and interieaved among the solid tubular mehibers, and a 
shoe positioned witMn the welibore coupled to the 2ona\ isolation assennbly. In an 
30 exmnplary embodiment, the zonal isolation assembly further conrtprises one or more 
valve merrt>ers for oontrdiing the flow of fluids between the solid tubulai* members and 
the perfbrated tubular members. In an exemplary embodiment, one or mom of the 
sdid tubular menrtbers indude one or htkhb valve members for controlling the flow of 
fluids between the solid tubular members and the perfbrated tubular members. 
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A system for isotatinig a first subterranean zone from a second subterranean zone in a 
weilbore has also been described tliat Includes means for posiOoning one or more 
primary solid tubulars within the weilbore, the prvnary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
weilbore, the perforated tut}ulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the weilbore extemal to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subtenrahean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that .includes 
means for positioning one or more primary solid tubulars within the weilbore, means for 

15 fiuididy coupling the primary solid tubulars with the casing, "means for positioning one 
or more perforated tubulars within the weilbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone within the weilbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fkjidiciy decoupling at teast one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenanean ame in a 
weilbore has also been described that Indudes means for positioning one or more 
primary solid tubulars within the weilbore, the primwy solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubuters within the 
weilbore. the perfbiBted tubulars traversing ttie second subterranean »ne, means for 

30 radially expanding at teast one of ttie primary solid tubuters and perforated tubulars 
within the weilbore, means for fluididy coupling the perforated tubuters and the primary 
solid tubulars. and means for preventing ttie passage of fluids from ttie first 
subterranean zone to ttie second subterranean zone wlttiin ttie weilbore extemal to ttte 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
means for positipning one or more primary solid tubulars within the wellbore, means for 
S positioning one or nrare perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for tadially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore. means for 
fluidicly coupling the primary solid tubulars with the casing, means for fluidicly coupling 
the peribrated tubulars with the solid tubulars, means for fluidicly isolating the 
10 producing subterranean zone from at least one other subtenranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producing subterranean zone, in ah exemplary embodiment, the system further 
includes means for oontroliably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subtenranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprisir^ a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner Includes one or more expandable tubular members that each 
include a tubular body comprising an intemnediate portion arid first and second 
expanded end portions coupled to opposing ends of the intemiediate portion, and a 

25 sealing member coupled to the exterior surface of the Intenmediate portion, and one or 
rrx)re slotted tubular members coupled to the expandable tubular members, v\fherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expiandable 
tubular member further includes a first tubular transitlonary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary member coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indlnatton of the first and second tubular 



transttionary members relative to the intermediate portion ranges from etooxA 0 to 30 
degrees. In an exemplary emtxxJiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exerriplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intentiediate portion ranges from about 100 to 120 p^cent In 
an exemplary embodiment, the relationship between the wall thicknesses ti, Xz, and W 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portton. respectively, of the expandable tubular members, the inside 
diameters Di. Da and Dikt of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter D^eobom of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the dutelde diameter Dcon» of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the foliowing expression: 

wherein ti = \^ and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
secticms increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack qf the outer surface of the paraboloid body 
irioeases in a continuous manner from one ertd of the paraboloid body to the opposite 
end of the parabotold body. In an exemplary embodiment, the tubular liner comprises 
a pluraiity of expandable tubular members? and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A rtiethod of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions oif the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tutHJiar 
liner are radially expanded IntO: engagement with the wellbcm. In an exemplary 
emtxKllnient the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by Injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of ttie tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular iiner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially exparKled into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular nrtembers that are radially expanded into engagement with the wellbore 
comprise a portion ttiat is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intenmediate 
portion, and one or rnore slotted tubular members coupled to the expandable tubular 

20 niembers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maxinuim inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Includes means for positioning a tubular liner within the wellbore, and 
nf>eans for radially expanding one or more discrete portions of the tubular ilher into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exemplary embodiment, the remaining portions of the tubular iiner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the* other discrete portions of the tubular iiner In an 
exemplary embodiment, the tubular liner includes a plurality of tubular memt)ers; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellborB and one or more of the tubular members are not radl^ expanded 
5 into engagement with the wellbpre. In an exemplary embodiment, the tubular membm 
that are radially expanded Into engagement with the wellbore include a portion that is 

s 

radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subten^nean zones has also been described that includes a 
subterranean fbnmation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tajbular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodirnent a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the lx>rehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic nDaterial into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner conv>rises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tidHilar members are not radially expanded into engagement vwth the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded Into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radal expansion the tubular liner includes one or wore expandable tubular 
members that each Include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the ihtennediate 
portion, and a seafing member coupled to the exterior surfece of the intermediate 
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portion* and one or more slotted tubular members coupled to the expandable tubular 
memt>ers, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tutajlar members. In an 
exemplary emtK)diment, the tubular liner Includes a plurality of expandable tubular 

9 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular memt>ers. 

An apparatus has been described that indudes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or nx>re tenrtpenature sensor^ operably coupled to one or more of the 
perforated tubular rnembers for monitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular mernbers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure senses, and the flow sensors for monitoring the tenfV)erature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular rnembers are formed by a 
radial expansion process perfomned within the wellbore. 

25 

A method of isolating a flrst subterranean zone from a second subtennanean zone in a 
* wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars taraversing the first subtenanean zone, positioning 
one or more perfonated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subtennanean zone, radially expanding at ^east one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubuters and the soHd tubulars. preventing the passage of fluids from the first 
subterranean zom to the second subterraneart zone within the wellbore external to the 
solid tubuters and perforated tubulars, monitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tutHiiars as a func^on of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subtenranean zone in a wellt}ore, at 
least a portion of the wellbbre including a casing, has also been described that includes 
positioning one or more soU tubulars within the wellbore, positioriing one or more 
perforated tubulars within the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and fhe 

10 perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling tfie perforated tubulars with the solid tubulars, fluididy 
Isolating the produdng subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 welibore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing tt« first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 mearts for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone wHhin the wellbore extemal to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
wtthin one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone In a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubuiars within the wellbore, means for 
positioning one or more perforated tubuiars within the wellbore. the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore. means for fluidiciy 
5 coupling the solid tubuiars with the casing, means for fluidiciy coupling the perforated 
tubuiars wiUi the solid tubuiars, means for fluididy isolating the producing subterranean 
zone from at least one other subienranean zone within the wellbore, means for fluidiciy 
coupling at least one of the perforated tubuiars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubuiars, and means for controliing the flow of fluidic 
materials through the perforated tubuiars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a ^nal isolation assembly 
15 Including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solk) tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
seating at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular niembers are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial e)Q)ansion process performed within the wellbore. 

25 A method of isolating a first subtsnanean zone from a second subterranean zone in a 
wellbore has also been d«crtt)ed that includes petitioning one or more solid tubuiars 
within me wellbore, the solid tubuiars traversing the first subterranean une, positioning 
one or more perforated tubuiars each including one or more radial passages wimin the 
wellbore, the perforated tubuiars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubuiars and perforated tubuiars within the weRbora, 
fluidiciy coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubuiars and perforated tubuiars, 
positioning one or more sdld tubular liners within the Interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defonming the solid tubular 
> liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least sonie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portton of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perfbrated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subten^nean zone, radially expanding at 

10 least one of the soKd tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the produdng subterranean zone from at least 
one other subterranean zone within the welbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subiterrariean zone^ positioning one or more. 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plasticaHy deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Isdatlng a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastlcaily deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting niateriats 
from a producing subtenanean zone in a wellbore, at least a portion of the welltxm 
including a casing, has also l^een descrit>ed that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone» means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars virithin the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluidlciy coupling the 
perforated tubulars with ttie solid tubulars, ifneans for fluidicly isolating the producing 

10 subterranean zone from at least one other subterranean zone within the wellboret 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubuiar liners within the 
^interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or mon» of the 

15 perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubuiar member including one 
20 or more external seals, one or nrK)re perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subten^man zone from a second subtenanean zone in a 
weObore has also be^n described that includes positioning one or more solid tubidars 
within the wellbore, the solid tutiulars traversing tiie first subtenanean zone, positioning 
one or nrxxe perforated tubulars each including one or rmre radial passages within the 
30 weittx>ra, the perforated tubulars traversing; the second subtenranean zone, radially 
mpanding at least one of the solid tubulars and perforated tubulars within the wellbors, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first suMerranean zone to the second subtenanean zone 
wiiNn the wellbore external to the primary soHd tubulars and perforated tubulatsi 
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sealing off an annular region within at least one of the perforated tutniiars, and injecting 
a hardenatrfe fluidic seattng material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of VhB perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soKd tubulars within the wellbore, positioning one or more 
perforated tubulars each inchjdlng one or rmre radial passages within the wellbore, the 
perforated tubulars traversing ttie producing subterranean zone, radially expanding at 

10 least one of the solM tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars yvithin the wellbore, the sdid tubulars traversing the first subtenanean zone, 
means for poslttoning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone,, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the flrst 
Mbterranean zone to the second subterranean zone within the wetibore e)demat to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for iriiecUng a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 

I 
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means for positioning one or more solid tubuiars within the wellbore. means for 
positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 

5 the perforated tubuiars within the wellbore, means for fluidicly coupling the solid 
tubidars the casing, means for fluidicly coupling the perforated tubuiars with the 
solid tubuiars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly ooupling at 
least one of the perforated tubuiars wfth the producing subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubuiars, and means 
for injecting a hardenable fluldic seating material Into the sealed annular regions of the 
perforated tubuiars to seal off at least some of the radial passages of the perforate 
tubuiars. ' 

15 An apparatus has also been described that includes a zonal isolation assembly 
posijQoned within a wellbore that traverses a subterranean formation including: one or 
more solid tubular members, each solid tubular member including one or more external 
seate, one or more perforated tubular members coupled to the solid hibular members, 
and a shoe coupied to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, arKl at least one of the perforated tubular 
members are radially expanded into intimate contact with the subten^nean fonnation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intimate contact with the subterranean fbnnatlon compress the 

25 ' subtenranean formation. 

A method of isolating a first subtenranean zone from a second subterranean zone In a 
welbore has also been described that includes positioning one or nrKMre solid tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
30 one or nK>re perfc^ated tubuiars yMhin the wellbore each indudihg one or more radial 
passages, the perforated tubuiars traversing the second subten^nean zone, radially 
expanding at least one of the primary solid tubuiars and perforated tubuiars within the 
wellbore, radially expanding at least one of the perforated tubuiars into iiitlmate contact 
with the second subtenanean zone, fluididy coupling the perforated tubuiars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone wthin the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
. radially expanded into intimate contact the second subterranean zone compress 

5 the second subten^nean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterrariean zone. In an exemplary ernbodiment, the 
method further includes vibrating the second subtenBnean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into infimate contact 

10 with the second subtenranean zone* In an exemplary embodiment, the method further 
includes applying an Impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subtenranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore indudihg a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfwBted tubulars traversing the produdng subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbord. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
produdng subtenanean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subtenranean zone from at least one other subtenanean zone within the 

25 wellbore. and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary emt)odiment, the perforated tubulars 
' that are radially expanded into intimate contact with the produdng subterranem ax)ne 
congress the produdng subterranean zone, in an exemplary embodiment, the method 
further indudes vibrathfig the produdng subtenranean zone to Increase the rate of 

30 recovery of hydrocarbons froni the producing subterranean zone. In an emmplary 
OTibddlment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
Intimate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded . Into intimate contact with the producing subtenBnean zone to 
increase the rate of recovery of hydrocart>ons from the producing subterranean zorie. 

A system for isolate a first subterranean zone from a second subterranean zone in a 

5 welibore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for portioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
sut>terranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tutNJiars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubutera and the solid tubulars, and means for 
prsventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodinnent, the means for radially expandi^^ 

of the perforated tubulars into intimate contact with the second subtenranean zone 
comprises means for compressing the second subterranean zone, in an exemplary 
embodiment the system further includes means for vibrating the second subten^nean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 

20 zone. In an exemplary embodinfient, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone: In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to incrsase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

A system for extracting materials from a prpdudng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for pbsitloning one or more solid tubulars within the wellbore, rneans for 
positioning one or more , perforated tubulars within the wellbore each induding one or 
more radial openings, the perfbrated tubulars traversing the prbdudng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into inUmate contact with the producing subtenanean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtenanean zone within the weilbore, and means for 
5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exempjary embodiment, the means for radially expanding at 
least cme off the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemfrfary embodiment, the system further Indudes means for vibrating 

10 the produdr^ subterranean zorie to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially e)9)anded irito intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the systmri 

15 further indudes means for applying an Impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from th|9 produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a welibore that traverses a subtenanean formation and indudes a 
perforated wellt>ore casing, induding: one or more solid tubular members, each solid 
tubular mernber induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process perfbmned within the 
weilbore, and at least one of the perforated tubular members are radially expanded into 
intirhata contact ym the perforated welibore caslrig. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fonnation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or^more solid tubulars 
within the welibore, the solid tutHjiars traversing the first subtenanean zorie, positioning 



one or more perforated tubutars within the wellt>ore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellboie. radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zom within the wellbore extennal to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radiaHy expanded into intimate contact with the perforated casing compress the second 

10 * subterranean zone. In an exemplary embodiments^ the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenanean zone, in an exemplary embodiment, the 
method further Indudes vttrating tfm second subterranean zone to dean the radial 
passages of the perforated bjbulars that are radially expanded into intimate contact 

IS with the perforated casing. In an exemplary embodimient, the method further includes 
applying an Impulsive load to the perforated tubulare that are radially expanded into 
intimate contad with the perforated casing to Increase the rate of recovery of 
hydrocartx)ns from the second subterranean zonis. 

20 A method of extracting materials from a produdng subterraneah zone in a wellbore. at 
least a portion of the wellbore Induding a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described tliat indudes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within ^e wellbore eadi induding one or niK>re radial passages, the perforated 

25 fajbulars traversing the produdng subtenranean zone, radially expanding at least one of 
the soDd tvibulare and the perforated tubulare within the wellbore. radially expanding at 
least one of the perfCMrated tubulare Into intimate contact with the perforated casing, 
ftuididy coupling the sdid tubulare with the casing, fluididy coupling^ the perforated 
tudMilars with the sdid tubuiare, fluididy isolating the producing subtenanean zone from 

30 at least one other subterraneah zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulare with the produdng subterranean zond. In an exemplary 
embodiment, the perforated tubulare that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. .In an 
exemplary ernbodiment the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
* subtenanean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the metliod further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellboTB that includes a perforated casing that traverses the second subtenanean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the welibore» the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated titt>ulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenranean zone to the second subtenranean zone 
within the wellbore extemal to the solid tubulars and perforated tubulars. In an 
exenq)lary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contect with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartx>ns from the second subterranean zone. In an exentpiary 
eiTAodiment, the system further includes mesms for vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contect virith tiie perforated caslrlg. In an exemplary embodinneriif, the 

30 system further indudes means for applying an Impulsive load to the perforated tubulars 
that are radteiiy expanded into intimate contect with the perforated casing to increase 
the rate of nscovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
toast a portion of the weKt>ore including a casing and a perforated casing that traverses 
the producing subtenanean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 nnore perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, nneans 
for radially expanding at toast one of the solid tubulars arid the perforated tubulars 
within the wellbore. means f6r radialty expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isotoUng the produdng subten^nean zone from at 
toast one other subterranean zone within the wellbore, and means for fluididy coupling 
at toast one of the perforated tubulars with the produdng subtenranean zone. In an 
exemplary embodiment, the means for radtoily expanding at least one of the perforated 

15 tubulars into intimate contad with the f^rforated casing comprises means for 
compressing the produdng subtenranean zone. In an exemptory embodiment, the 
further indudes means for vibrating the producing subteranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenranean zone. In an 
exemptory embodiment, the system further indudes means for vibrating the producing 

20 subterranean zone to dean the radtol passages of the perforated tubulars that are 
radially expanded into Intimate contect with the perforated casing. In an exemplary 
embo(fiment, the system further indudes means for applying an imputoive load to the 
perforated tubutors that are radially expanded into intimate contad with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
indudtog: one or more solid tubular n)embers» each solid tubutor member induding one 
or more external seals, one or more perforated tubular nnembers each induding radtol 
30 passages coupled to the solid tubutor members, and one or more perforated tubular 
liners each induding one or more radtol passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
tedation assembly. At least one of the soM tubular members and the perforated 
tubutor members are formed by a radial expansion process pe^onmed within the 
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wellbore. and the perforated tubular liners are formed by a radial expansion prorass 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in- a 
5 weHbbre has also been described that indudes positioning one or more solid tubulars 
within the wellbore. the solid tubulars trdvershng the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subten-aneah zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sut>terranean zone to the second subterranean zone 
virithin the wellbore extemal to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular Hners wittiin the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonnlng the perforate 
1 5 tubular liners within the interior of one or more (rf the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each hfiduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subtenranean zone from at least 

25 one other subterranean zone within the weitbore, fluididy coupling at least one of the 
perforated tubulars with th? produdng subterranean zone, positioning one or more 
perforated tubular Uners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defomning the perforated tubular liners within the 
interior of one or more of the perfbrated tubulars. 

30 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
weBbbre has also been described that indudes means for positioning one or more solid 
tubulars within the wetfbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nfiore perforated tubulars each Induding one or more 
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radial passages within the wellbore. the perforated tubulars traversing the secxmd 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weUbore. means for fluididy coupling the perforated 
titulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the seoorki subtenrahean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonnning the perforated tubtriar liners 
within the interior of one or more of the perforated tubulars. 

10 . 

A system for extractir^ materials finom a producing subterranean mne In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or rnore perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zohe, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, nrveans for fiuidicty coupling the solid 
tubulars vrith the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subterranean zone from at 

20 least one other subterranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or nwe perforated tubular liners within the interior of one or more of 
the perforated tubulars, an6 means for radially expanding and plastically deforming the 
perforated tubular liners within the interior cf one or more of the perforated tubulars. 

25 ■ 

An a(H>aratus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular memtiers, each soiid tubular member induding one 
or mom external seals, two or mora perforated tubular members each ihduding rasM 
passages coupled to the sdid tubular membere. and one or more one-way valves for 
30 oontrollably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perfoTErted tubular members are fomned by a radial expansion process perfbnned within 
theweObore. 
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A method of isolating a first subterranean zone from a second subtennanean zone 
• having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or pnore solid tubulars within the wellbore, the solid tutnilars 
traversing the first subten^nean zone, positioning two or more perforated tubulars each 

5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars witNn the wellbore, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 

10 primary solid tubtriars and perforated tubulars, and preventing fluids from passing from 
or)e of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of exbfacting materials from a wellbore having a plurality of producing 
IS subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that Includes positioning one or more solid tubulars within the wellbore, 
positioning two or mors perforated tubulars each Including one or more radial passages 
within Vhe wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tut>ulars 
20 within the welibore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars. fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least onie of the perforated tubulars with the produdng 
subterranean zone, preventing fluids flom pas^ng from one of the producing zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second isubterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
includes means for positioning one or more solid tubulare within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each indudlng one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, nneans for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the wellbore, 
means for fluididy coupling the perforated tubulare arid the solid tubulare, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the peribriated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a pluralHy of producing subtmanean zones in a 
wellbore, at least a portion of ttie wellbofB including a casing, has also been described 

10 ttiat includes means for positioning one or more solid tubulars wittiin the weHbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages wittiin the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of flie solid tubulars and 
the perforated tubulars wtthin the wellbore, nneans for fluididy coufriing ttie solid 

15 tubulars with the casing, means for fhiidicly coupling the perforated tubular? virtOi the 
solid tubulars, means for fluididy isdating ttie produdng subten^nean zone from at 
least one other subterranean zone within the wellbore, means for fluididy a)upllng at 
least one of VhB perforated tubulars with the produdng subtenanean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones ttiat has 
been depleted. 

An apparatus for extracting geottiermal energy from a subterranean formation 
25 containing a source of geothermal energy has also been described ttiat indudes a 
zonal IsolatiOT assembly positioned within ttie subterranean formation including: one or 
more solid tubular members, each solid tubular member induding one or more exiemal 
seals, one or more perforated tubular nnembers each induding radial passages coupled 
to the solid tubular rmmbers. and me or more perforated tubular liners each including 
30 one or more radial passages coupled to ttie interior surfaces of one or more of ttie 
perforated tubular members, and a shge coupled to ttie ronal isolation assembly. At 
least one of ttie solid tubular nnember? and ttie perforated tubular members are fbmied 
by a radial expansion process performed wittiin ttie wellbore. 
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A method of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothenral energy in a wellbore has also been described that 
includes positioning one or more soltd tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or nrfore perforated tubulars 
S each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at teast one of the solid 
tubulars and perforated tubulars within the wellbore. fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids firom the first 
subterranean zone to the second sut^terranean zone within the wellbore extemal to the 
10 primary solid tubulars and perforated tubulars. positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomiing the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothennal energy from a subterranean geothemfwil zone In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated fajbulars traversing the subterranean geothemial zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subtereanean 
geothermal zone from at least one other subterranean zone within the wellbore, and 
fluidicly cpupHng at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothemnal 
subtenranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars vvithin the wellbore. the soDd tubulars traversing 
30 the first subterranean zone, means for posittoning one or more perforated tubulara 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemnal subterranean zone, means for radially expanding at 
least one of the solid tubulara and perforated tubulara within the wellbora. means for 
fluididy coupling the perforated tubulara and the solid tubulars, and means for 
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preventing the passage of iRuids from the first subterranean zone to the second 
geothermal subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenfnal energy from a subterranean geothermal zone in a 
wellbore. at least a portion of the weHbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wetibonB, 
means for positioning one of more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 . geothenmal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the subterranean geothemial zone, from at 
least one other subterranean zone within the wellbore, and means for fluididy ooupling 

IS at least one of the perforated tubulars with the subtenaneangeot^ 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubuiar members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isdation assembly. At least one of the sdid tubular members and the perforated 
tubular members are formed by a radial expansion process perfomned within the 
wellt>ore, and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbora. 

A rnethod of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulara 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weiibore each induding one or more radial 
passages, the perforated tubulars traversing ttie second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulara within the 
wellbore, fluididy ooupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and peiforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portiori of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
fterforated tubulars traversing the producing suMenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidlcly Isolating the produdng subterranean zone from at least 
one other subtenranean zone Within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperahires, pressures, and flow rates within one or more of the perforated tubulars, 
and deanirig materials from the. radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subtenranean zone from a second subterranean zone In a 
20 wellbore has also been described that includes means for positioning one or rrrore solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radiat passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weMbore, means for fluididy ccxjpling the perforated 
tubulars and the solid fi^i^rs, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, and means for cleaning materiate from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the welibors. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the wellbore, means fbr 



positioning one or vnore perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subten^nean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isdating the produdng subterranean zpne from at ledst oril9 other 
subterranean zone within the wellbore, means for flufdidy coupling at least one of the 
perforated tubulars witti the produdng subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial e)q[>ansion of the perforated tubulars within the 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, charges and substitution is contemplated In the foregoing 
disclosure. In some instances, sorhe features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the inventim. 
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CLAIMS 



1. An apparatus, comprising: 

a. zonal isolation assembly comprising: 
5 one or more solid tubular members, each solid tubular member including one or 

nrxMB external seals; •^ / 

one or more perforated tubular menrd^ers each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
10 jMSsages coupled to the interior surfaces of one or more of the perforated tubular 
niembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular mend)ers and the perforated tubular 
numbers are formed by a tadial expansion process perfomied within the wellbore; and 
15 wherein the perforated tubular liners are formed by a radial expansion process 

perfomied within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within ttie wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

witNn the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of flutdsi from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonnhg the perforated tubular liners wtthin 
the interfor of one or nriore of the perforated tubulars. 
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3. A method of extracting materials from a producing subtenranean zone In a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

positioning one or rnore solid tutMJiars within the w8llt>ore; 
5 positioning one or more perforated tiibulars each including one or more radial 

passages wtINn the welltxro, the perforated tubulars traversing the producing 
sutrtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the ¥^abore; 
10 ' fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluldicly Isolating the produdng subterranean zone ftom at least one other 
subtenanean zone withlh the weiibore; 

fluidicly coupling at least one of the perforated tubulars with the produdng 
15 subterranean zone; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners wlttiin 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a weRbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the jlrst subtenranean zone; 
25 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars traversing the second 
subtenaneari zone; 

means for nadially expanding at least one of the solid tubulars and perforated 
tubulars Within the weiibore; 
30 means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tutHilars; and 

means for radially expanding and , plastically deftmiing the perforated tubular 
liners wilhin the interior of one or more of the perforated tubulars. 

5 

5. A system for extracting materials froni a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perfbrated tubulars each including one or 
10 mors radial passages within the welbore, the perforated tubulars traversing the 
prcxiucing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubulars within the weilbore; 

means for fluididy coupling the solid tubulars vyNh the casing; 
1 S means for fluidicly coupling the perforated tubulars with ttie solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the wellttore; 

means for fluidicly coupling at least one of the peirforated tubulars with the 
producing subtenanean zone; 
20 means for positioning one or more perforated tubular liners within the Interior of 

one or more of the perforated tubulars;' and 

weans for radially expanding and plastically defomning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

25 6. An apparatus for extrqcting geothermal energy from a subterranean fomiatibn 
oontaininga source of geqthemriai energy, oonnipris^^^^ 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular mernbers, each solid tubular member induding one or 
30 more external seals; 

one or more perforated tul^lar nnembers each Induding radial passages 
coupled to the solid tubular nrwiibers; and 

one or more perforated tubular liners each irvduding one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process peffonned within the wellbore. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 
zone Including a source of geothermat energy in a weilbore. compri^ng: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated faibulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
witNn the welttx>re; 

1 5 fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage cf fluids fn^m the first subterranean zone to the second 
subterranean zone within the wellbore external to the . primary solid tubulars and 
perforated tubulars; and 

pbsitioniog one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubUar Hners within 
the interior of one or more of the perforated tubulars. 
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1. An apparatus, Gomprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more exteimal seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to me or more of the 
10 * perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members: and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the fbw control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the sdid tubular members and the perforated tubular 
members are fomried by a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterranean zone from a second subtenranean 
zone In a wellt)ore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the soM tubulars; 

preventing the passage of fluids from the first subtorranelan zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fliridic materials through the perfonEited tubulars as a 

function of the monitored operating tsmperatures, pressures, and flow rates. 

3. A method of e3dracting materials from a producing subtenranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

10 poslttoning one or more solid tubulars within the widllbore^ 

poslfloning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the producing suUenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weRbore; . . 
1€ fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from AX least one other 
subtenranean zone within the wellbore; 

fluididy coupling at least one of^ the perflated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operpting temperatures, pressures, and flow rates. 

25 

4. A system for isototing a first subterranean zone from a second subterranearv 
zone in a wettbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubuters traversing the first subtenanean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perfcxated tubuters traversbig the second subterranean zone; 

nrieans for radially expanding at teast one of the solid tubulars and perforated 
tubuters withirt the wellbore; 

nieans for fluididy coupling the perforated tubuters and the solid tubulars; ' 
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means for preventing the passage of fluids from tlie first subterranean zorie to 
tiie second subterranean zone within the wellbore extemai to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within orie or more oT the perforated tubulars; and 

means for controlling the flow of fiuidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the welibore including a casing, comprising; 

nneans for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubujars within the wellbore; 

means flutdiciy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the sdid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least one 
otKbr subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitDred operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solM tubular members; and 

one ormore solid tubular liners coupled to the interior surfaces of one or mOre 
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of the perforated tubular memt>ers for sealing at least some of the radial passages of 
the perforated tubular memt>ers; and 

a shoe coupled to the zonailsolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are fonmed by a radial expansion process perfonmed within the wellbore; and 
wherein the solid tubular Hners are fonned by a radial expansion process 
perfonnned wilNn the wellbore. 

7. A method of isolating a first subten^nean zone from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
« within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenranean zone to the second 
20 subterranean zone within the wellbore external to the priniary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perfomted tubulars. 

8. ' A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wdlbore including a casing, comprising; 

30 positioning one or more solid tubulars within the wellbore; 

positioning one or mors perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)ore; 

fluidicly coupling the solid tutHJiars with the casing; 

fiuidicly coupling the perforated tubulars with the solid tubulars; 
5 flutdicly isolating the produdng subterranean zone from at least one other 

subterranean zone within the wetlbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
10. the perforated tubidars; and 

radially expanding and plaittcally defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means forflukficiy coupling the perforated tubulars and the solid tubulars; 
25 means for prevehtirig the passage of fluids frorh the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and pertbrated tubulars; 

means for posiltoning one or nrtore solid tubular liners within the Interidir of one 
or more of the perforated tiAidars; and = 
30 means for radially expanding arul plastically defomning the solid tubular liners 

within the interior of one or more of the perforated tubulare to fluidicly seal at least 
some of the radjal passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore» at least a porttoh of the wellbore including a casing, comprising; 

means for posiUonirig one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
dher subtenanean zone within the wellbore; 

means for fluididy coupling at least one of the perforated ftibulars with the 
produdng subtenranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. .. 

20 

1.1. An apparatus, comprising: 

a zonal isolatton assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
mors external seals; 

25 one or more perforated tubular members each Induding radial passages 

coupled to the solid tubular members; and 

a seaUng material coupled tq at least some of flie perforated tubular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

•30 

12. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars. within Uie wellbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterrartean zone; 

radially expanding at least, one of the solid tubulars and perforated tubulars 
5 within the weilbore; 

fluMidy coupfing the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
peribrated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

IS 13. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
posittoning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the prcxlucing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

fluidicly coupling the solid tubulars with the casing; 
fluidldy coupling the perforated tubulars with the solid tubulars; 
25 fluidldy isolating the. produdng subterranean zone from at least one other 

subterranean zone )^ln the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic seeling material Into the sealed annular regtons of 

the pecforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
rone in a weilbiore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; ^ 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, ttie perforated tubulars traversing the seoorKi 
subterranean zone; 

means for radially expanding at least one df tlie solid tubulars and perforated 
tubutetfs within the wellbore; 
10 means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the v^libore extemal to the primary soUd tubulars 
and perforated tubulars; 

means for sealing off an annular region wrtliin at least one of Uie perforated . 
IS tubulars; and 

means for injecting a hairdenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at teast some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenranean zone in a 
weilbdre, at least a portion of tiie wellbore including a casing, comprising; 
means for positioning one or more soUd tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and tiie 
peifbfated tubulars within tiie vk^llbore; 

' means for fluididy coupling tiie solid tubulars ^ the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy Isolating ttie produdng subtenranean zone from at least one 

ottier subterranean rone wittiin the wellbore; 

means for fluididy coupling at least one of tiie perfonated tubulars witti ttie 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means for injecting a hardenable fluldic sealing material into flie seated annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An aK>aratus. comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenBnean formation, comprising: 
10 • . one or more solid tubular rnembers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal teolation assembly; 
15 wherein at least orie of the solid tubular members and the perforated tubular 

members are fom^d by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus <rf dalm 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean fonnatlon compress the 
subterranean fomiation. 

18. A method of isolating a first subtenanean zone ftom a second subterranean 
25 zone in a wellborB« comprising: 

positioning one or more solid tubuters within the wellbore. the solid tubulars 
traversing the first subterranean zone; - 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perfbraled tubuters traivereing the second 
30 subterranean ^xie; 

radially expanding at least one of the prvnary solid tubulars and perforated 
tubuters within the wellbore; 

radially expanding at teast one of the perforated tubuters Into intimate qontect 
with the secprid subterranean »ne; 
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fluidicty ooupling the perforated tubulars arK) the solid tubulars; ar^d 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wetlbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulare that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The nnethod of daiim 18, further comprising vibrating the second subterranean 
zone to Increase ttie rate of recovery of hydrocarbons from the second subtenanean 
zone. . 

21. The nrathod of daim 18, further comprising vibrating the second subtenanean 
t5 zone to dean the radial passages til the perforated ^tubulars that are radially expanded 

Into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extrading materials from a producing subtenanean mne in a 
welllx)re. at least a portion of the weHbore induding a casing, comprising; 

25 positioning one or more sdid tubulars within the wellbore; 

positioning one or more perforated tiAnilars within the wellbore each indudmg 
one or more radial passages, the perforated tubulars traversing the produdrig 
subterranean zone; 

racfially expanding at least one of the sdid tubulars and the perforated tubulars " 
30 within the wellbord; 

radially expanding at teast one of the perforated tubulars into Intimate conted 
with the produdng subterranean zone; 

fluididy ooupling the sdid tubulars with the casing; 

fluidldy couplirig the perforated tubulars with the sdid tubulars; 
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fluidicly isolating the producing subterranean zone frorn at least one oVtmr 
subterranean zone within the welibore; and 

fluidicly coupling at least one oT the perforated tubutars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tutxiiars that are radially 
expanded into intimate contact with the produchg subterranean zone compress the 
produdrig subterranean zone. 

10 25. The niethod of daini 23. further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The rriethod of cjalm 23. further comprising vibrating the produdng. 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contad with the produdng subtenranean zone. 

27. The method of claim 23, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact with the pixxludng 

20 jsubterranean zone to inoBase the rate of recovery of hydrocarboris from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second sul)terranean 
zone in a welibore, comprising: 

25 rheans for positioning one or more solid tubulars within the welibore, the solid 

tubulars travereing the first subtenranean zone; 

means for positioning one or more perforated tubulars v^in the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; ' 
30 means for radially expanding at least one of the sdid tubulars and perforated 

tubulars within the welibore;, 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subten^nean zone; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sutrterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subtennanean zone. 

30. the systOTi of daim 28, further comprising nneans for vibrating the second 
10 subtenanean zone to increase the rate of recovery of tiydrocarbons from the second 

subtennanean zone. 

31. The system of claim 28, further comprising means for vibrating the second 
subtenranean zone to dean the radial passages of the perforated tubulars that are 

15 radiaHy expanded bito intimate'contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to Increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting rhaterials from a produdng subterranean zone in a 
weiibore, at least a portion of the wellbore Induding a casing, comprisirtg; 

means for positioning one or more solid tubulars within the weilt>ore; 
25 means for positioning one or more perforated tubulars within Vhe wellbore each 

Ihduding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

nneans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into Jntinnate 

contact wKh the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fhjididy isolating the produdng subtenranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at least .one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of dalm 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producirig subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10. subterranean zone to increase the rate of recovery of hydrocartxms from the producing 

subtenranean zone. 

36. The system of daim 33. further coniprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intiniate contact with the 
produdng subtenranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean formation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular menrtber Induding one or 

more external seals; 

one or mora perforated tubular members coupled to ttie solid tubular members; 

and' 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbmned wlthirt the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular rnembers that are 
radialiy expanded into intimate contact with the perforated casing compress the 
subterranean fomiatim. 

5 40. A nnethod of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, ttie solid tubulars 

traversing the first subtenranean zone; 
10 positioning one or nr^ perforated tubulars within the wellbore each including 

one or more radial (Missages, the perforated tubulars traversing the second 

subterranean zme; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars viritNn the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing comfmss the second 
subterranean zone. 

25 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocvt)ons from the second subterranean 
zone. 

30 43. The method of daim 40, fitfther comprising vibrating the second subterranean 
zone to dean the radial passages of the perfciratM tubulars that are radially expanded 
into infimate contact with the perfbraled casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the weiibore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubuiars within the welibore; 
positioning one or more perforated tubuiars within the weiibors each including 
10 one or more radial passages, the perforated tubuiars traversing the producing 
subterranean »ne; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the welibore; 

radially expanding at least one of the perforated tubuiars into intimate contact 
15 with the perforated casing; 

fluidicly coupling the solid tubuiars with the casing; ^ 
fluididy couplrig the perforated tubuiars with the solid tubuiars; 
fluidicly Isolating the producing subterranean zone from at least one other 
subtenanean zone within the welibore; and 
20 fluidicly coupling at toast one of the perforated tubuiars with the producing 

subterranean zone. 

46. The nr^thod of claim 45, wherein the perforated tubuiars that are radially 
expanded Into intimate contact with the perf(»Bted casing compress the producing 

25 subterranean zone. 

47. The method of daim 45, further comprising, vibrating the producing 
subterranean zone to Increase the rate of recovery of hydrocarbbns from the producing 
subterranean zone. 
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45. The method of claim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages, of the perforated tubuiars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tuixilars that are radially expanded into intimate contact with the perforated 
tubuiars to increase the rate of recovery of hydrocartxms from the producing 
subterranean zone. 

5 

50. A system for isolating a first subtenanean zone from a second subterranean 
zonB in a wellborB that includes a perforated casing that traverses the second 
subten^nean zme, comprising: 

means for positioning one or more solid tubuiars within the welibore, the solid 
10 tubuiars traversing the first subterranean »ne; 

means for positioning one or more perforated tubuiars within the wellbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
15 tubuiars within ttie v^llbore; 

means for radially expanding at least one of the perforated tubuiars into intimate 
contect with the perforated casing; 

means for fluididy coupling the perforated tubuiars aruJ the solid tubuiars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the sidoond 
subtenanean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contect with the perforated casing.. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intinnate contact with the 
perforated casing to increase the rate of recovery of hydrocarl>ons from the second 
subtenanean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
welibore. at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 

means for positioning one or more solid tubulars within the welibore; 
10 means fcr positioning one or more perforated bjbulars witNn the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into inta'rnate 

contact with the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subtemanean zone. 

56. The system of daim 55, wherein the means for radially ejq)anding at least one 
25 of the perforated tubulars Into Intimate contact virith the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. the system of daim 55, further comprising means for vibrating the produdng 
subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subtenranean 2x>ne. 

t. 

58. The system of daim 55, further comprising means for viivating the producing 
subterranean zone to dean the radial passages of the perforated tubulafs ttiat are 
radially expanded Into intimate cbntad wiUi the perforated casing. 
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. 59. The system of daim 55, further a)mprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate 6f recovery of hydrocarbons from the producing 
5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolatiori assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 memt>ers;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expanston process perfonmed within the wellbore; and 
wherein the perforated tubylar Kners are formed by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traver^ng the second 
subtenranean zone; 

radialiy expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

ffiMldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to tiie second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or nrK>re perforated tutMJiar liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the Interior of one or more of the perforated tubulars.. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising: 

positfoning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or mors radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
1 5 fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or nnore perforated tubular liners within the inteiior of one or 

moreof the perforated tubulars; and 

radially expanding and plastically deforming the perforated tulxilar liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subtennnaan zone from a second subterranean 
zone in a wellbore, oomprising: 

means for positioning one or more solid tubulars within tt)e wellbore. the solid 
tubulars traversing the first subtenranean zone; 

means for positioriing one or more perforated tubulars each induding one or 
30 more radial passages within the wetltxm, the perfcMiated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars arxl perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or mom perforated tubular liners wHhin the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defOTning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subtenranean zone lii a 
wellbore, at least a portion of the wellbore intduding a casing, comprising; 

means for positioning one or rmre solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perftmted tubulars within the wellbore; 

nneans for fluididy coupling the solid tubulars with tt)e casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subten^nean zone within tiie wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or mors perforated tutnilar liners within the interior of 
one or more of the perforated tutKilars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or nrxra solid tubular members, each solid tuibuiar member induding one or 
more external seals; 

two or more perforated tubular men4)ers each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontroUably fluidiciy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members and fonmed by a radial expansion process performed within the wellbore. 

66. A niethod of isolating a first subterranean rone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or wore perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; . 

fiuidldy coupling the perforated tubulars and tlie prinrtar^ 

preventing ttie passage of fluids from the ftrst subtenranean zone to the second 
subterranean zone within the wellbore exlemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the weilbore including a casing^ comprising; 

positiontng one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones; 

radially exparKling at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidiciy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulare^ 

fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depieted to one of the producing zones that has been depleted. 

5 68. A system for isolating a fnrst subterranean zone from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traverBing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulavs witNn the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subten^nean zone to 

the second subterranean zone within the welltxMre external to the primary solid tubulars 
and perforated tubutars; , 

means for positioning one or more perforated tubular liners within the interior of 
oneormoreof the perforated tubuiars; and 
20 means for preventing fluids from passing from one of the producing rones that 

has not been depleted to one of the producing zones that has been depieted. 

69. A system for extracting materials froni a plurality of produdng subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 means for positioning one or more solid tubulars v\rithin the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
* more radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
means for fkiidldy coupling the perforated, tubulare with the solid tubulars; 
means for fluldidy isolating flie produdng subterranean zone from at teast one 
other subterranean zone within the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and . 
S means for preventing fluids from passing from one of the produdn9 zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracKng geothenmal energy from a sid)tBnranean fomiation 
containing a source of geothenmal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
nrKxe external seals; 

one or more perforated tubular members each including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonned within the wellbore. 

71. A method of Isolating a first subtenanean zone from a second subterranean 
zone ffiduding a source of geothermai energy in a wellbore. comprising: 

25 positioning one or more solid tubulars within the weHbore, the solid tubulars 

traversing the first sutrterranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the sdid tubulars and perforated tubulara 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary sdid tubulars: 
preventing the passage of fluicte from the first subtenranean zone to the second 
subtenBnean zone within the wellbore extemal to the primary sdid tubulars and 
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perforated tubulars; and 

positioning one or nnore perforated tubular liners within the interior of one or 
more of the perforated tubutars; and 

radially expanding and plastlcaiiy defonning the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a subtenranean geothennal 
zone In a weflbore^ at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellt>ore; 
10 positioning one or more perforated tubulars each including one or rtiore radial 

passages within the wellbore. the perforated tubulars traversing the subterranean 
geothermalzone; 

radially expanding at least one of the solid tubulars and the perfcMrated tubulars 
wiMn the wellbore; 
15 ' fliddidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subten^nean geothermal zona from at least one other 
subterranean 2X>ne within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subtenranean 
20 . geothermal ;a)ne. 

73. A system for isolating a first subterranean zone from a secornJ geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first sutitenranean zone; 

means for positioning one or mora perforated tubulars each induding one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothenml subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
30 tubulars ^thln the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; aind 

means for fxreventing the passage of fluids from the first subterranean zone to 
the second geothemiat subterranean zone within. the wellt)ore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for e}ttractihg geothenhal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore Including a casing, comprising; 



5 means for positiontng one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
subterranean geothermal zone; 

means for radially expanding at least onei of the solid tubuiars and the 
10 perforated tubuiars within the wellbore; 

rneans for fiuidicty coupling the solid tubuiars with the casing; 
means forfiuididy coupling the perforated tubuiars ^th the solid tubuiars; 
means for fluldidy isolating the subterranean geothennal zone from at least one 
other subterranean zone within the wellbore; and 
IS means for fluldiciy coupling at least one of ttie perforated tubuiars with the 

subterranean geothemnat zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular memt)ers; and 

a shoe coupled to the zonal isolatton assembly; 
25 wherein at least one of the solid tubular nriembers and the perforated tubular 

mmibers are fbrnned tiy a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular nnembers 
are cleaned by further radial expansion of the perforated tubular mentibers within the 
wellbore. 

30 

76. A method of isolating e first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or rnore solid tubuiars within the wellbore. the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
. one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubuiars within the welibore; 

fiukiidy coupling the perforated tubuiars and the solid tubute^^ 
prevQriting the passage of fluids from the first subterranean zone to the second 
subterranean zone wiOiin the welibore external to the solid tubulars and perforated 
tt^lars; and 

10 cleaning materials from the radial passages (rf at least one of the perforated 

tubulan» by further radial expansion of the perforated tubuiars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubuiars within the weUbore; 

positioning one or mors perforated tubulars within the wellbore each including 
one or moire radial passages, the perforated tubulars traversing the producing 
subten^nean zme; 

radially expanding at least one of the solid tubuiars and the perforated tubulars 
20 within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellt)ore; 
25 fluidicly coupling at least one of the perforate tubulars with the producing 

subterreuiean zone; 

monitoring the operating temperatures, pressures,. and flow.rates within one or 
more of the perforated tubulars; and 

cleaning materials from tlie radial passages of at least one of the perforated 
30 t&dHJiars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenrahean zone from a second subterranean 
zone In a welH>ore, comprising; 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positiming one or more perforated tubulars within the wellbore each 
indudirig one or more radial passages* the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy ooupiing the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning matsrlals from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perfmted tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing, subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with* the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtetranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean 20m; and 
30 emans for deaning materials <flrom the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars withbi the wellbore. 
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